





7-6 













♦ ♦♦♦♦♦♦♦♦♦♦♦♦, 



i 



DESCRIPTION 



♦ 



Edison Electric Light 



i 



♦ 

♦ 

♦ 



PLANT, 



BROCKTON, MASS. 



fl 



\ 



E. MAT! 5ENT 

FOR 

Jarvl Furnace 

}, PA. | 



V 



♦ 
♦ 



♦ 



♦ 



* ♦ ♦ ♦ ♦ ♦ ♦ 



♦ ♦ ♦ 



♦ ♦ ♦ 



[From Electrical Review;] 



Incandescent Electric Lighting ; 



& — ** & 



WITH SPECIAL REFERENCE TO AND 



DESCRIPTION 



DISON ELECTRIC LIGHTING M 



BROCKTON, MASS. 



VV. J. JENKS, Late Superintendent. 



EDITOR OF THE ELECTRICAL REVIEW: 

l'he world Ls beginning to realize that the problem of 
producing light by electric agency, for so many years the 
dream of scientific enthusiasts, is rapidly reaching so clear 
a solution that the public is not only to begenerally inter- 

d in the improved illumination by the new methods, 
but will soon be offered a share in the management of nu- 
merous local enterprises, and the pecuniary advantage, 
which is now shown to be only a question of a short time. 

The fact is perhaps not generally appreciated that two 
ent. of the entire live capital of the country is invested 
in tin business of illumination, a larger proportion than is 
ted by any other industry but that of transporta- 
tion. The interest manifested through the columns of 
journals which, like the Review, have for some years de- 
d their energies largely to popular education in elec- 
tric Lighting, has shown of late that the time is ripe for 
presenting the prospects for future investment in this di- 
rection, so far as they are indicated by the outcome in 
plants only recently established. 

The field of central station 

LIGHTING BY INCANDESCENCE 

omparatively untrodden. In all the United States on- 
ly four systems are in operation where the distribution of 
elect lie currents for light is effected through underground 
conductors after the general plan pursued by the gas com- 
pany And as on this basis all large installations will 
doubtless be inaugurated, and to it all of much importance 
must come, it may he interesting to notice the general re- 
Bultfl, both favorable and unfavorable, realized in the old- 
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summer. Some reasons for this result will be noted 
on. 
An exhaust injector, supplying water from the street 
mains to the boilers against a steam pressure of 100 
pounds, at a temperature of 150© to 160° was used for the 
first six months. Its intermittent action, necessitating 
tant watchfulness, proved a decided drawback to its 
usefulness where the duties of engineer, dynamo and reg- 
ulator attendant and fireman, devolved upon one nam. 
The use of the National heater, which was finally secured, 
effected a saving of 5 to 7 per cent, in fuel by supplying 
tin' feed water at 210° to 212°, the pump maintaining a 
nearly constanl level in the gauges. 

The attempt bo use short belts obliged them to be run 
:nt thai extra oil, of higher cost than would other- 
i i ; i \ i been necessary, was demanded, and even then 
the Loss of power was shown by a degree of heat at the 
bearings of the armatures, calling for a constant applica- 
nt water, and accompanied, in the ease of a heavy 
load, by a notable pulsation of the Lights. 

A SMALL INITIAL BUSINESS. 

I in wheels were started with a small number of lamps 

d, less than one-quarter of the quota required to 

-. and at a time of year wlieu the long hours 

<»t winter lighting- when a meter system should show its 

work, were so close at hand as to pass before this 

i was secured, thus obliging a determined effort to 

rapidly the patronage in order to prevent the en- 

i-iir's record from being unfavorable and discourag- 

< Customers were expected, from the first, to bear the 

entire eost of wiring their residences and places of busi- 

purchasing the earlier and more expensive styles of 

electroliers, or adapting their gas or other fixtures to the 

n before the test of time had convinced the 

its reliability and adaptation to their necessities 

onvenience. 
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The Illuminating Company attempted to do their own 

WIRING OF BUILDINGS, 

and found themselves in the position which a gas compa- 
nv would occupy if endeavoring to carry on both the bus- 
iness of manufacturing gas and that of piping. To the 
exploiting of a rapidly growing industry, demanding all 
their best efforts, was added the care of a large stock of 
supplies and patented devices, and the necessity of meet- 
ing a demand for a special class of mechanics. It is not 
strange that in this department mistakes were made which 
have since been corrected at considerable cost. The re- 
sult was the forming of a separate organization, to take 
the business of inside wiring entirely into their hands, 
latterly known as the New England Wiring Company. 
Acting in harmony with the Illuminating management this 
accessory body did good work in canvassing the Held, se- 
curing customers in all directions, placing some of the 
mosl elaborate fixture-, and showing the mosl varied and 
attractive applications of the Edison system in Brockton's 

es and residences, which are to be found in any Amer- 
ican city. Finally, with increased experience in the in- 
tricate and often perplexing detail of the work, the Wir- 
ing Company extended its field from the strictly local 
basis on which if started, and within the past year has 
done varied service in Providence. Attleboro, Andover, 
Manchester and Boston for isolated plants, and at La- 
conia, N. II.. for the nucleus of a central station system. 
Thus, as an outgrowth of disadvantageous circumstam i 
sprung an auxiliary which ha> proved a most valuable aid 
to the progress of the enterprise, and whose experience 
may be made available in future systems. 

All the disadvantages here only hinted al combined to 
present - of the real money-making capa- 

bilities of tl m that special force attaches to the 

fact that the Legitimate running expenses of the station 
for the s - tember I - together with 

some extraordinary outlays not Likely to become net 



in future; were paid by the income, and that the returns 
for the five months since that date indicate that a divi- 
dend will be earned the present year. 

It will be readily understood that this result could 
not have been secured without intelligent and faithful 
management of the central station machinery, persistent 
for the extension of the system and the increase 
of the number of customers, and watchfulness of the 
ta and preferences of all connected with the wires, 
and of the conditions which insure reliability of the ser- 
vice. Nor must the fact be overlooked that the business 
prise which always creates enthusiasm among Brock- 
ton merchants over the introduction of "a good thing," 
played no small part in the instantaneous success and 
I adoption of the new light. The experience now 
gathered, and applied the past winter to the operation of 
The system, will doubtless be fruitful of regularly grati- 
fying results in future, and offer substantial encourage- 
ment to those debating the development of similar plants. 
A few other 



SCRAPS OF HISTORY 



and experience will perhaps be valuable to inquirers. 

Number of 10-eandle Lamps at starting station, 200 

" connected Oct. 1, 1884, .... 2000 

Population of Brockton, Jan. 1, 1885 (about) 20,000 

Price of Gas, Oct. 1, 1883, $2.25 

Present price, . 2.00 

Price of 10-candle Edison Lamp (equivalent to average 
5-foot gas burner) 1 cent per hour. 

Cost of Power, (about) §60 per H. P., for the first 

of 3G5 days of 10 hours. 
Average H. P. used in light production for the year 

■ 5 days of 13 hours each, 40 

Number of Edison 10-candle Lamps supplied with 
current, per indicated H. P., ....... 10 
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CAPITAL AND EXPENSES 

estimated for a 1600-light underground plant (correspond- 
ing with perhaps 3000 Lamps actually installed) in a town 

or small city with fairly compact business district. 
Capital, covering franchises for central station and 
isolated lighting, complete installation of plant 
with single set of machinery, and cash $5,000 
for construction and other outlays during first 
year after starting station. ..... $55,000 

Average Running Monthly Expenses of plant. 
when 2500 10-candle Lamps are installed, and 
1000 in actual average use, say four hours 
every day (engines running from dark to day- 
light) : — 

Coal. 3 parts screenings, (say $3.25 per net 
ton,) and one pari Cumberland, (say $4.75,) 

using Jarvis furnace $200.00 

Oil and Waste 17.00 

Water, 125,000 gallons, say twenty cents per 

1000 gallons 25.00 

Lamps 150.00 

Salaries. Manager, Metre man, Engineer and 

Fireman, say. , 250.00 

Average depreciation 5 ( / f per year on $25,000, 104.00 

Insurance, $20,000 at 1% 17 - ,,n 

Taxes 30.00 

Incidentals, including meter supplies, $10.00, Tel- 
ephone, $4.00. Stationery. and Trav- 
eling. $5.00 22.00 

Monthly Total. . . . s-]/,.<m> 

Gross Income. 1000 Lamp Hours per Day. . $1200.00 
Net Profit per year on this monthly average, 

n capital stock. 

The above estimates, though based upon the exper- 
ience of the Brockton plant, do not in several respects 
agree with the results there secured. They rather indi- 
cate what should be and what mav be attained, under or- 



dinary circumstances, if proper provision for reasonable 
economy is made in construction of the station. 



THE ELECTRICAL MACHINERY 

of tlif Brockton station has, in the main, proved so satis- 
factory as to Leave little to be desired which in tin- present 
of scientific progress it seems possible to supply, 
recently some modifications of the 150 light dynamos 
have brought their capacity fairly up to 400 amperes and 
>lts, thus enabling them to provide for the loss of 
aboul L5 percent, in feeders, mains, and inside wiring of 
buildings, and still maintain -son 10-candle Lamps requir- 
ing L 10 volts to develop their normal light. The fact 
Hint this result is obtained while reducing the speed from 
1200 to 900 revolutions per minute is one of the most 
gratifying recently brought out. This makes it possible 
to use 58-inch driving pulleys on the engine (in place of 
ich)a1 250 revolutions, and 16-inch on the dynamo 
(instead of 1 i-inch), and while retaining as available the 
normal power of the engine, and nil the sensitiveness 
of its centrifugal governor, secure the maximum work of 
Lmo with Less heating of the bearings, less oil. and 
I r of the commutator and brushes. 
It objected to the methods of the Edison 

ral stations that no automatic regulation is provided. 
Without doubt this will be secured, but those who crit- 
appear to forget that a compound winding, which 
some have loudly proclaimed as a panacea foi all incan- 
descent ills, simply aims to maintain a constant potential 
at the dynamo, (and of course practically, in isolated 
in-, throughout a building) while this is exactly what 
Qtral station machine must not do. as varying loads 
ompanied by varying percentages of drop in 
tro-motive-force between the dynamo and the objective 
q1 , the lamp. 

The delicate Edison indicator shows the watchful en- 
variation of 1 per cent, in the number of lamps 
in use, and in the B large theatre whose lights may 
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from 25 to ■"» ,, per cent . of the entire Uku\ on the 
system, II ii found convenient 

small signal bell :m<l key <>n the - 
with a mechanical gong al the station end, and enabling 
either part? by a code of -ii:ii;ii i rtain at an] 

incut the circumstances of tin- other, and rning 

sudden cl 

The accuracy of the bMison meter Bystem baa I 
the si much doubt. It- practical operation baa 

even l>een put upon the level of the incorrigible 
carbu retted hydrogen. Without question it 

i lectric meter lie meter, but it is certain- 

■ i in make it tell the truth. 
rule customers do n<>t growl. Numbers of them have 
kept track of their electric I i «_! 1 1 1 consumption, makii 
daih note of the lamp-hours, and in s< es laying 

for the payment of the bills. Such have uni- 
form i at ified at the accuracy of the meU 
:m«l learned to put confidence in it. wliil*' it is as uniform- 
h that the chronic growler knows nothing definite 
of light. 

i ..in .I • ei last . p as t he 
int ;hlcd In 

a m in. in ed 1 I 

I onl) nut I 
ilium tution, 

i In i smaller 
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The electrical conditions necessary for a perfect tube 
system have been so closely met, and the work of manu- 
facture is now so carefully carried out, that in a year and 
a half of actual service no instance of trouble within the 
lengthof a 20-foot tube has ever arisen. Watchfulness of the 
mechanical work of laying these tubes and subsequent at- 

ument of serviees will effectually prevent unsatisfactory 
ring. 

THE STEAM PLANT. 

It would be difficult to find an engine better adapted 
i he exactions of central station work than the Arming- 
ton & Sims automatic cut-off, with the latest improvements, 
Including relief valves, preventing the possibility of acci- 
dent from water in the cylinder. With fairly even press- 
ure of steam, the regularity of its action under the sudden 
changes of load which constantly occur, is surprising, and 
when its full power is brought out in a case of short-cir- 
cuiting of the main conductors, when in the twinkling of 
i its burden may be multiplied perhaps ten-fold, per- 
haps twenty-fold, its performance excites admiration 
and constitutes one of the safeguards of the system, en- 
abling the dynamos to melt out the obstruction and con- 
tinue their work. The high-speed engine, belted direct to 
ivnamo, may justly be regarded as one of the corner 
nes of the successful electric light station of the fu- 
ture. 

The rapid growth of the system made it advisable last 
spring to reinforce the 8£x 10 engine running 850 revolu- 
tions, and the 14£x 13, speeded to 2."j0 to 26."), by a sec- 
ond machine of the latter size, with its accompanying 
light dynamos. Closely following this came an in- 
tse of the boiler capacity of the station last summer. 
After careful consideration this was accomplished by the 
placing of a 125-H.P. steel tubular boiler by the Jarvis 
neering Company. This course was pursued because 
of the following unfavorable points developed by the two 
Babcock & Wilcox sectional boilers of 73 H. P. each, 
which were first supplied : 
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1. slow action in raising steam. The tubular now 
in use shows 80 pounds (from cold water) from twenty 
minutes to half an hour sooner than the sectional. 

2. Difficulty in recovering pressure when started 
downward by a Budden increase of Load. This probably 
results from the extremely Limited steam room, and small 
IhnIy of water exposed to the fire. Where, as in electric 
Lighting, it is suicidal to stop the wheels during ■ run, 
this point becomes a vital one especially when one man 
is « I i urged with a variety of dut ies. 

Uncertainty as to the level of the water. It 
often happened that after opening the gauge-cocks, the 
water fails to reappeai foi some time, and Leaves the fire- 
man in suspense a> to the real state of the case. The 
Bteam is nl-n Less dry Mud of course less effective than in 
\ ubular boilers. 

l . Amount of i ry. The frequent <|. 

ing of the outside of the tut>es by Bteam jet Bhould be sup- 
ented bj periodical inspection of their inter,- 

- the plugs wh them speedily rusted in, 

eoome practically imj>ossible in this station bet 

butting don n in the morning irting 

m srd night. 

\ of tubular form n ith Ja 
I -i - made else* bere, <>n which i bis 

i » • mbei last 

! ill trial a bicli t lie follow i : 
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PRACTICAL POINTS OF INTEREST. 

The centra] station system shows In practice all 
advantages of isolated plants with one or two important 
additional features. The steadii the light >imiil<l 

iu most cases be far superior, while the pn sence <>f dupli- 
cate boiler, engine, and dynamo | ?ainst the 
liability of interruption which exists in isolated installa- 
tions. 

The Edison light i- found to be almost i< ] u:i 1 t<» tin- 
arc in it-> power of discrimination in color and texture <>t' 
goods. There are several Brockton merchants who af- 
firm t J j r i t they have no hesitation in matching, by the or- 
dinary light in their Btores, all but tin- most delicate of 
shades, and these are shown with great distinctness by 
the use of - \ eral lamps, or by a single lamp of high pow- 
er, so arranged on the counter under an opaque shad. 
is! it- lull brilliancy niton ihr goods close at hand, 
ckton shows some novel and beautiful effects in 
^hting, the arrangement < f switches in tome 
out roiling all the lamp- in tin house from o 
"i two centra] points, foi greater convenience in case of 
-•I midnight \ isitat io I as< in at ing moonlight 

j lamps on verandas, wh< 
tream through open windows in the warm 

lamps, in sleep- 
id over si automatically lighted at 
• a* chanism assist- 

ire the 

church has been fitted with eh 
balls, rinki an. I 

doubh 

I interruption of | 

HINTS TO PROMOTERS. 
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communication, to suggest a few points of importance to 

syndicates or individuals thinking of starting stations this 
year. 

1. The choice between the overhead and underground 
plans should be determined by the feeling of the people 
regarding heavy pole lines in or near the principal streets, 
the existence of present lines or rows of trees, the 
feasibility of placing poles on private land along the rear 
lines of street lots, and the prospective size of the system. 
Very few cities can be adaquately served by overhead 
systems. Housetops should be avoided, and poles, when 
nsed, should be only from 90 to 110 feet apart, for heavy 
lines carrying feeders. The overhead conductors, if 
adapted to the place, will cost from one-quarter to one- 
third as much as the underground. 

2. If you contemplate an underground system, come 
to Brockton if possible, and study the results where pres- 
ent knowledge has been gained largely by home experience. 
If an overhead installation is to be preferred, visit the 
plants in Pennsylvania or Ohio. 

3. If an experienced manager is not available, secure 
during construction and the early month or two of opera- 
tion, the best practical knowledge of the three-wire system 
which money will furnish. Don't make the mistake of 
attempting to cut running expenses the first year by using 
men of questionable ability. No well-informed Edison 
man is disposed, as Mr. Edison has well expressed it, "to 
make mysteries of plain things," but no Edison station 
will run itself and earn an enviable name. The care and 
judgment exercised in manipulating the station machinery, 
the meters, and the lamps, are of paramount importance 
to the early reliability of the service, and its lasting repu- 
tation. When numbers of good men have become famil- 
iar with the system, it will be time to choose between 
them. Get the best while the first few months' service is 
moulding public opinion. 

1. If possible, combine the arc and incandescent 

Bme under one management and one roof. One 

iteam plant and one force of men can care for both, and 
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no better training for the handling of tin* dangerous high 
tension currents can be found khan that which teaches the 
proper care of low tension conductors. It" there is money 
to be made in electric Lighting, it is to be found in a - 
tem where an arc Lamp like the Thompson-Houston Lights 
the street, and the Edison glows from the show-windows, 
while the same fires make steam for both, or the same 
turbine moves the common shaft. 

5. One cardinal idea should be borne in mind in th< 
work of construction. Selling Lights by electric meth< 
is, in effect, selling distributed power. Hence the first 
cost of power :ind tin* loss of it in transmission are most 
important factors in the grand result. It has been shown 
how the management of the Brockton station have suc- 
ceeded in reducing the cost of their coal and increasing the 
efficiency of their steam plant. In the distribution of the 
current the principle enunciated by Sir William Thomson 
and others that. 44 the additional running expense due to the 

istance of conductors should equal the interest on their 
i\ cost" applies with certain modifications to the tidison 
system, and experience has shown what form thosj 
modifications should take. 

<">. Don't allow the spring to pass before your plans 
for this year are well outlined and in process of execution. 
C*he American capitalist, unlike his more moderate Eng- 
lish cousin, is impatient for immediate dividends, and the 
results of the first year's run seem abnormally important 
to him. [fa good showing is to be made for the year 
ending July 31 . 1886, there is no time to be lost in 
started, for the land should be bought, conductors figur- 

made and Laid, station built and equipped, and a good 
number of lamps wired for before the 1st • lugust. 

rting thru, the machinery will be worked down to 
smooth bearings, the public "convinced of the reliabilit 
and other merits of the light, and several hundred Lamps 

aected bj Septeml when theharvest timi 

incandescent plant commences. By April 1st of n- 

- d judgment baa prevailed ai 

smiled, the list will be large enough to carry the expen 
through the short hoi miner lighting, and the Kdi- 

be shown to 
- from the outset, and likelj to insure a commi rcial 
return to It-holders within I ible period. 
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